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^PPITTRF.VELLER 



FIELD OF THE INVENTION 

c*pe, p«e — having rotating cutting Wades ana co-operating counter knives. 
BACKGROUND OF THE INVENTION 

apparent. 

Rotationa! carpet beveUers often inCude a rotating cufier and a stationary, opposed, 

^ingennerhasaeuuingcdgetharisloruredrorneetrnecounrer-knifeatanangiesoasto 
^uceasKearingac.iona.ongrheMades.TIreedgeofrhecunerisforuredrosweepoura^ 

ofre v„,u,ion, wuhdreedgeofrhecuUer then ,yi„g on ,he body of revoiution so defined. By 
^ofexa.pie.foractrcuiarcy.indricaibodyofrevoiution.theeutfingedge^ynaceonta 

portion of a helix. 

Wh.naajacen.oncano.her.rhecuuingedgeandeoun.er-knife appear ,o form a dosed, or 
^ang.0. As tfie cutter rorate., , K curtUtg edge passes the eounter-knife. When dre —fe 
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isviewedinplanview.anendofAe^gcuningedgefctpassesaco^ndingendof 
^.Wfe.AstecutterfWhertom^teremato g end ofthe cutting edge passes the 

ft. counter-knife. If the cutting edge is path* aiong the surface of an hnaginary cylinder, as in the 

cuttmgedgepassesmecounter^fe. This moving point traces wha, is called a cutting line. The 
cutting line is often substantially parallel to the axis of rotation of the cutter. 

W ll.Nl*■•'** -, »* , "* , * Wk, 

and moving towards the carpet base. 

Rotadonal carpet bevellers typically have an axis of rotation (and cutting line) mat forms an 
angie, either a right angle or an acute angle, with the surface of the carpet piece to be bevelled. 
A cutting area of the beveller is exposed to engage an edge of a can>e« piece. The beveller is 
usually stationary with respect to the carpet piece. The ca*e, piece, .ying substantially in the 
horizontal plane, is positioned relative to the cntting area so that, when the carpet piece is 
moved horizontal., past the cutting area, the edge of the carpet piece encounters the cutting line 
and is bevelled at the angle of the straight cutting line. 

The cat,*, edge is guided relative to the cutting area by a fence. The fence may be an 
adjustable guidance bar, which maintains the carpet edge a, a desired distance from the cutting 
Hue as the carpet edge is moved horizontally pas, the cutting line along the fence. 
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The cutting line can be tiUed through various angles <o engage more or less of the pile 
Cement Tb. cutting line ctu. be viewed as the hypotenuse of the right angled triangular section 
of pile which is removed. This right angle is fonned by the pre-beveUed, verriea, tuft row a, the 
carpet edge and the horizontal plane of the carpet surface. 

Conventional rotational bevellers have a straight cutting line and therefore transpose a 
stra igb,-an gl ed cut ,o a ctupe, edge. Even a single straight edge may not be well made by 
conventional haveners because of the need for a clean vertica, edge a. .he base of the carpet as 
„!„ he described below. A pillow effect where there is a convex arc or rounded edge to the 
carpet can be achieved by multiple straight edged bevellers in line, or by multiple passes 
teough the same bevefle, where there have been adjustments of the ,11. axis or angle of .he 
cutting line in co-operation with distance positioning of the carpe. edge via the fence. Of course 
any number of straight edged bevellers in line could no. achieve a concave edge. 

B is desirable, bn, no. essentia), ,hat a bevelled opt edge exhibits the following 



features: 



i) Clean Edge for Precision Abutment of Like Pieces: 

„ is generally desirable to create a clean bevelled catpe, edge for precision abutment of 
m ca^et piece, Carpe, pile is preferably oriented generally a, right angles to the base of the 
carpet Since catpe. tuft elements are flexible, they sometimes ,ean from a vertical orientation. 
This is particularly true of tolled carpets. To beve, a carpet piece when there ate Icing tufts, 
the edge of the carpet piece is preferably prc-cu, using a cutting line angle that is substanttally 
pcpendicular to the plane of the carpet base. Thts pre-cu, is not necessarfly intended ,0 bevel 
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the carpe, edge. It is intended .o remove ,he ends of leaning tofts to make a dean carpet edge in 

preparation for bevelling. 

If the carpet is bevelled before cleaning the carpe, edge, leaning tofts are not generally 
removed effectively. When like carpe, pieces are aborted, the leaning tnfts can make a boffer 
zone (see nex, heading) look oneven. Leaning <ufts may also make i, difficult ,o caose adjacen, 
carpet pieces to abn, one another. Using a ,wo-s,e P beve.ling operation, the edge is firs, deaned 
in a cleaning pass of the carpe, edge, and in a second step, me carpe, is bevelled. 

H) Vertical TuftBuffer Zone of Abutted Carpet Pieces 

The bevel portion of a carpe, piece is typically cu, so ,ha, mere is a small remaining 
vertical baft element a,o„g the edge of the carpe, piece. When like carpe, pieces are aborted, mis 
vertical element a, aborting carpe, edges fomrs a boffer zone which is intended to mesh 
sufficiently with adjacen, buffer zones ,o mask the discontinuity of assembled carpe. pieces. 
Without this vertical dement, abutting carpe, pieces can appear ,0 be separate dements, rather 
than a visually pleasing single carpet, having a bevelled design. 

To achieve an adequate buffer zone a, the carpe, edge, dre fence is adjusted ,o encourage 
upper portions of the curting hue ,o intersect upper portions of pile element, while .ower potions 
of the curting line are dis,anced from me base of me carpe, to leave lower portions of the pile 
dement remaining to form the buffer zone. While this succeeds in leaving a sufficient vertical 
length of ruft element at the edge of the carpe, piece, unless the carpe, piece has been firs, run 
toough a vertica! cutter, tire remaining ,utt elements are often left leaning, frayed or unevenly 
cut This occurs because after cutting, some of the tuft elements also extend beyond the cutting 
line, teving a somewhat uneven edge. This uneven edge can lead to a visually displeasing 
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ft 



buffer zone. Without this vertical eiemen, abutting carpet pteces can appear to be separate 
elements, rate in a visuatty pleasing singie-carpe. having a beveUed design. 

iii) Stylized Edge Design 

It is often desirable ,0 have pile removal a, carpe, edges ,0 cause visua. effects caused by 

different Ugh. reflectivity at the -.roughs" of abufted bevel.ed carpe. pieces. The abi.i.y .0 
oase. A straight edge bevefler can change the beveUed look by changing the ang.e of the 

edgesra.her.hanthesftaigb.beveninesdescribedabove.PiUo.tngisgeneraflyachievedby 
^ to define a section of a polygon. The tnufliple beveflers thus co-operate ,0 produce a 

«* by a respective bevefler, and each side is preferab.y shot, enough tha. flte contbined cu, 
sides appear to form a generafly rounded or "pillowed" edge. The piflowed edge can be 
aifficuh to achieve because afl the beveflers mus. be precise* angied and posinoned, and the 
oarpetnrustbe ^edprectse.ypastmebiadesofaflofthe beveflers. ,n addition, muftiple 

costs. 

Accordingly, there is a need for alternative beveflers for carpet, 
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SUMMARY OF THE INVENTION 

acarpet . Theb.ade — 

L^*- fc ^.*----•-~* ,l,,l,,^,,,,i * , 

counter-knife edge, 
adjacent the apex. 

„f the blade edge first rotates past the counter-knife 
In a yet further embodiment a ponton of the blade edge 

t0 cut a portion of the carpet pile adjacent a base of the carpet firs,. 

tooth e r embod,me„t S «heco„„tet«eed g etspata, l e 1 ,omea X isofto,ation.The H ade 

aproflleonte c,ea„,n 8 po,onof fl ,e H adeed g oTheb,adeed g ema y a 1 sobavea, 1 ea S ,o»e 
straight portion, and/or at least one cusped portion. 
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^^^ancher^aspecof^— , ifcre is provided a beveUer for 

^yfomeshapeoftnero^biade. 

Tto «^ i . ^h -»-»««^^^ , * ta,,,,,,h '" ,0-, 
equidistant from one cutting boundary ttaced by .he rotating Hade. 

In an embodiment «he counter-knife and rouble blade come into cutting re.a«ion 
sequential., axially as the rotable blade ttaces the cutting boundary. 

^edinres.croracarperedgesorb^eycomeinrocuttingreiadonrocurrbecarper^ 
at a poin, sequential* from abase of the carpe, ,o free ends of ruffs of .be carpe, 

In a ye. further ea.bodin.en, the blade is sbaped so that i, .races a cuttrng boundary which 

Oiner and farmer advantages and features of rbe invention wM be apparent to those 
conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
„f embodiments of the invention, with reference to me drawings in which: 
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Figure 1 is perspective view of a beveller and table assembly according to an 
embodiment of the present invention; 

• „f a* waller of Fieure 1 with a cutter and drive assembly 
Figure 2 is a perspective view of the beveller oi figure 

shown in phantom; 

Figure 3 is an isolated cross-sectional view of the cutter of Figure 2 oriented to cut 
carpets; 

Figure 3 A shows the coder of Figure 3 bevelling a carpet having longer tufts than the 
carpet of Figure 3; 

Figure 3B shows an alternative embodiment of the cutter of Figure 3 showing the cutter 

having a different blade profile; 
Figure 3C shows a further alternative embodiment of the cutter of Figttre 3 showing the 

cutter having a different blade profile; 
Figure 3D shows a ftrrther alternative embodiment of the cutter of Figure 3 showing the 

cutter having a different blade profile; 
Figure 3E shows a further alternative embodiment of the cutter of Figure 3 showing the 

cutter having a different blade profile; 
Figure 3F shows a further alternative embodiment of the cutter of Figure 3 showing the 

cutter having a clean cut portion and an adjacent linear bevel portion; 
Figure 3G shows a further alternative embodiment of the cutter of Figure 3 showing the 

cutter having a different blade profile; 
Figure 4 is a perspective view of a catpet portion cut with the assembly of Figure 1; 
Figure 5A shows a perspective view of the cutter of Figure 2 and a housing therefor; 
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Figure 5B shows the cutter and housing of Figure 5A, wherein the cutter is shown rotated 
to a second position; 

Figure 5C shows the cutter and housing of Figure 5B, wherein the cutter is shown rotated 

to a third position; 
Figure 6 shows an isolated bottom view of the cutter of Figure 2; and 
Figure 7 shows a cross-sectional view of the cutter of Figure 2, cut along the line 7-7 of 

Figure 6. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

The description that follows, and the embodiments described therein, are provided by 
way of illustration of an example, or examples, of particular embodiments of the principles of the 
present invention. These examples are provided for the purposes of explanation, and not of 
limitation, of those principles and of the invention. In the description, like parts are marked 
throughout the specification and the drawings with the same respective reference numerals. The 
drawings are not necessarily to scale and in some instances proportions may have been 
exaggerated in order more clearly to depict certain features of the invention. 

In terms of general orientation and directional nomenclature, it is assumed that the 
apparatus of the present invention is used in connection with a substantially planar floor covering 
material, such as a pile carpet. In that regard, a cartesian co-ordinate system of x, y, and z 
mutually perpendicular axes may be defined in which the base of the floor covering can be 
defined as lying in an x - y plane. In operation, the cutting apparatus of the present description 
advances along an edge of the floor covering. For the purposes of this description, the edge will 
be taken as being linear, and extending in the x direction, such that the direction of feed of the 
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cutting apparatus is in the x direction. The through thickness depth of the floor covering material 
extends generally upwardly from the base, namely in the vertical, or z, direction. That is to say, 
where the floor covering is a pile carpet, the pile stands upward, namely in the z-direction. 

The cutting apparatus may include a rotor, or rotating cutting member, that meets a stator, 
or stationary cutting member, to co-operatively produce a cutting action. During operation, the 
stator, or counter knife, is mounted in a static relationship to the rotating cutting member, and is 
mounted such that relative motion between the flooring material and the fence, or guide, of the 
cutting apparatus, and, in particular, the counter-knife, occurs in the linear, or x-direction, to 
produce a cut along the edge of the floor covering material. The rotor, or rotating cutter, is 
rotatably mounted on a shaft having an axis of rotation. The axis of rotation is fixed relative to 
the position of the counter knife, such that relative motion between the edge of the flooring 
material and the counter-knife in the x-direction will be accompanied by similar relative motion 
of the axis of rotation of the cutting axis with respect to the edge of the flooring material to be 
cut. In one embodiment, the counter-knife may tend to lie in a vertical plane. The axis of 
rotation of the cutting apparatus may tend to lie in the same vertical plane. That plane, which 
may be designated the "cutting plane" may tend to be a y-z plane, namely a vertical plane 
extending perpendicular to the direction of feed (namely the x-direction) of the flooring material 
relative to the cutting apparatus. The axis of rotation of the cutting apparatus in that plane 
intersects the y-axis at an azimuth angle, or angle of elevation with respect to the horizontal, the 
azimuth angle being 90 degrees or less. 

Referring to Figure 1, a beveller assembly 20 and a table assembly according to an 
embodiment of the present invention are shown. Beveller assembly 20 is used to bevel an edge 
of a carpet piece 30, while at the same time cleaning the carpet edge of leaning and other 
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misaligned carpet tufts. The cleaning of the carpet edge can facilitate precision abutment of like 
carpet pieces to attempt to provide a more visually pleasing surface covering. 

Beveller assembly 20 may also be used to create bevels having many different profiles. 
For example, profiles composed of one or more generally straight edges may be cut using 
beveller assembly 20 (see for example Figure 3F). Other configurations of beveller assembly 20 
may be used to cut bevels having curved, radiused, cusped or other non-linear shapes (see Figure 
3B, for example). Alternatively, beveller assembly 20 may be configured to cut a bevel having a 
profile made up of a combination of one or more straight sections and curved sections. In each 
case, bevels are made using a single beveller assembly, making a single cutting pass along carpet 
piece 30. Beveller assembly 20 achieves this single pass bevelling using a rotatable cutter that 
co-operates with a counter knife having a similar profile to the cutter. These and other features 
are described in further detail below. 

Beveller assembly 20 has a housing 22 and is mounted to a rack 24. Adjustment of 
beveller assembly 20 may be made using an adjustment assembly such as knob 26 and co- 
operating mount 28. Alternatively, beveller assembly 20 may be permanently mounted in a 
desired orientation, without the inclusion of an adjustment assembly. 

Beveller assembly 20 is mounted so that it may be positioned to engage and bevel carpet 
piece 30. Carpet piece 30 is placed onto a moveable assembly in the nature of a trolley 32. 
Carpet piece 30 is preferably attached to trolley 32 using a retainer 33. Retainer 33 may be a 
hooked surface for co-operatively engaging a looped surface on the underside of carpet piece 30 
(not shown). Carpet piece 30 may alternatively be attached to trolley 32 in some other manner, 
such as using a releasable glue or clips. 
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Trolley 32 is moveably, and preferably slideably, mounted to a table 34. Table 34 has a 
surface that is about two metres long by about one metre wide. Larger and smaller tables may 
also be used. One or more rails 35 are placed intermediate trolley 32 and table 34 to enable 
sliding of trolley 32 relative to table 34 in direction D. Trolley 32 may be moved using an 
automated system, or it may be moved manually, for example, using handle 36. In an alternative 
embodiment, trolley 32 and table 34 may be replaced with a conveyor system (not shown) for 
automated bevelling of carpets. Accordingly, beveller assembly 20 may be located in numerous 
configurations with respect to moving mechanisms and supports such as table 34 (and, if used, 
trolley 32) to bevel carpets. 

As shown in Figure 1, a fence 38 abuts a side of trolley 32 and serves to position the 
carpet. Fence 38 further serves to guide an edge 40 of carpet piece 30 into alignment with 
beveller assembly 20 so that edge 40 may be bevelled. A shield 42 is mounted about an end of 
beveller assembly 20 to inhibit hands and other objects from coming into contact with the cutting 
portion of beveller assembly 20. Shield 42 is preferably mounted to be spaced from trolley 32 by 
a distance slightly smaller than a thickness T of carpet piece 30. Alternatively, shield 42 may be 
omitted. 

As carpet piece 30 is moved towards beveller assembly 20, along fence 38, a leading 
edge 44 of shield 42 abuts free ends 46 of carpet tufts 48. Free ends 46 bend slightly as they are 
moved under shield 42. This action may encourage the alignment and straightening of carpet 
tufts 48 prior to the cutting of free end 46 by beveller assembly 20, but its main purpose is to 
shield the cutter. As edge 40 is moved towards beveller assembly 20, it is progressively bevelled 
by beveller assembly 20 in a single pass. Carpet piece 30 may be further bevelled by removing 
carpet piece 30 from trolley 32 and replacing carpet piece 30 with a different edge thereof placed 
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adjacent fence 38. Trolley 32, with re-oriented carpet piece 30, may then be moved in direction 
D towards beveller assembly 20 to be cut in the same manner as described above. This process 
may be repeated for each side of carpet piece 30, or for additional carpet pieces. 

In an alternative embodiment (not shown), carpet piece 30 may be stationary, and 
beveller assembly 20 may be moved relative to carpet piece 30 to bevel portions thereof. For 
example, beveller assembly 20 may be slid manually, or using an automated arrangement, along 
a rail or other structure, to bevel an edge of carpet piece 30. It is also possible to make both 
beveller assembly 20 and carpet piece 30 movable. 

Referring to Figure 2, details of the beveller assembly 20 are shown. Beveller assembly 
20 has a rotatable cutter 50 for bevelling portions of carpet piece 30. Cutter 50 and other parts of 
beveller assembly 20 are protected by a housing 22, and are not usually seen when beveller 
assembly 20 is in operation. (Accordingly, cutter 50 and other components of beveller assembly 
20 are shown in stippled lines in Figure 2.) Of course, one or more portions of housing 22 may 
be omitted. If this is done, cutter 50 may become dangerously exposed. 

Cutter 50 is rotatable in direction R about axis A. Cutter 50 may be rotated by a direct 
drive motor, or some other arrangement such as a drive pulley assembly which includes electric 
motor 56 and tensioned band 58. The transmission ratio of the pulleys is preferably about 4:1. 
Electric motor 56 is powered by a power supply 60 which permits motor 56 to drive tensioned 
band 58, which in turn rotates cutter 50 at high speed. Cutter 50 is preferably rotated at between 
500 and 20,000 revolutions per minute, but other rates may also be appropriate. The cutter, in 
the embodiment shown, is rotating at about 2500 rpm from a motor rotating at 10,000 rpm at a 
4: 1 gear ratio. A vacuum outlet 59 may optionally be provided in housing 22 and connected to a 
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vacuum to draw cut material and other debris away from cutter 50. The basic components of 
beveller assembly 20, such as electric motor 56 and tensioned band 58, may be obtained from a 
company such as N-C Carpet Binder & Equipment Corp., 858 Summer Avenue, Newark, NJ 

07104 usa: 

Cutter 50 has at least one blade 52, and preferably has five equally spaced radiating 
blades 52, extending generally axially along cutter 50. Of course, fewer or more blades may be 
employed, and they may be unevenly spaced as long as the functioning 56 beveller assembly 20 
is not significantly impaired. Each blade 52 has a cutting edge 54 for cutting carpet tufts (or 
pile) 48. Beveller assembly 20 is positioned relative to carpet 30 so that the axis of rotation A of 
cutter 50 forms an acute angle with a base 61 of carpet 30. Axis A may also be oriented normal 
to carpet base 61, depending on the type of bevel or cleaning of carpet edge 40 required. Cutting 
edges 54 are thus oriented to engage carpet tufts 48 along an edge 40 of carpet 30. 

As noted above, fence 38 helps to guide carpet edge 40 so that edge 40 engages blades 52 
while carpet 30 is moved in a direction generally normal to the access of rotation A. The 
positioning of carpet 30 relative to cutter 50 may be adjusted in a number ways, and is not 
limited to the adjustments described herein. For example, the height of trolley 32 may be 
adjusted by changing the height of rails 35. This adjustment could be used to affect the depth of 
the cut of carpet tufts 48. Fence 38 could also be used to adjust the relative positioning of carpet 
piece 30. For example, fence 38 could be mounted so that carpet piece 30 is positioned in a 
location horizontally displaced from the location shown in Figure 2, in a direction generally 
away from beveller assembly 20. In this modified position (not shown), a smaller proportion of 
each carpet tuft 48 will be removed, resulting in a smaller bevel being made to carpet edge 40. 
In such case, edge 40 might not be "cleaned" in the manner described below. Nevertheless, at 
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least a partial bevel of edge 40 may still be obtained. Alternatively, the cutting angle of cutter 50 
relative to carpet base 61 may be adjusted using the mounting assembly, which includes knob 26 
and mount 28. These and other adjustment mechanisms may be used to vary the relative 
positioning of cutter 50 to carpet piece 30 in order to change the nature and extent of any bevel 
made to carpet edge 40. 

As shown in Figure 2, to enable various thicknesses T of carpet 30 to be used, a shield 
djustment apparatus 62, may be employed. Shield adjustment apparatus 62 may include at least 

slot 64 which engages at least one tightenable retainer 66 in the nature of a bolt. By 
loosening retainer 66, shield 42 may be slid along slot 64 to change the position of shield 42. 
Retainer 66 may then be tightened to secure shield 42 in place. 

Referring to Figure 3, cutter 50 is shown in isolation and cross-section (taken along 
line 7-7 of Figure 6). Carpet 30 is also shown with cut tufts 68 shown in stippled lines. 

The cross-sectioned shape of blade cutting edge 54 generally defines the shape of the 
resulting bevel 70 in carpet 30. Cutting edge 54 preferably has at least two portions which 
perform related functions. A first portion 54a cleans edge 40 of leaning and other misaligned 
carpet tufts (not shown). Axis A of cutter 50 is preferably angled from vertical so that cleaning 
portion 54a is generally perpendicular to carpet base 61 at a cutting location, when cleaning 
portion 54a is viewed in cross-section. In the present embodiment, cleaning portion 54a is 
generally perpendicular to carpet base 61 when axis A is angled by approximately 30 degrees 
from vertical. Beveller assembly 20 may be secured in this position without further adjustment. 

In the present configuration, carpet tufts that extend beyond edge 40 are removed to the 
extent that they extend beyond edge 40. Cleaning of carpet edge 40 permits similarly cleaned 
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carpet pieces to be brought into abutting arrangement. Visual discontinuity caused by leaning or 
misaligned carpet tufts is generally reduced. 

Cleaning portion 54a may alternatively be oriented at some other angle relative to carpet 
base 61 to provide a bevel originating at base 61, but this is not usually the intended function of 
cleaning portion 54a. Such an arrangement may reduce or eliminate any buffer zone. While this 
is not preferred, it may be an appropriate result for some purposes. 

A visually smooth integration of like carpet pieces may be further facilitated by creating a 
buffer zone 71 along edge 40. Buffer zone 71 is defined by a small remaining vertical tufted 
element 72 along the edge 40 after carpet piece 30 is bevelled. When like carpet pieces are 
abutted, this vertical tufted element 72 forms buffer zone 71 which is intended to mesh 
sufficiently with a buffer zone of an adjacent carpet piece to mask the discontinuity of the 
assembled carpet pieces. Without this vertical element 72, abutting carpet pieces can appear to 
be separate elements, rather than a visually pleasing single carpet. 

A second portion of cutting edge 54, labelled 54b, bevels edge 40. Buffer zone 71 is cut 
in the general area of cutting edge 54 that edge portions 54a and 54b meet. The length and 
extent of the carpet tufts forming buffer zone 71 are affected by the dimensions and positioning 
of cutting edge 54. Accordingly, edge portions 54a and 54b may be configured to be longer or 
shorter, or have a different profile than shown, depending on the desired cut dimensions of carpet 
tufts 72 forming the buffer zone 71. In an embodiment of the invention, edge portion 54a is 
longer than the length of uncut carpet tufts 48. 

In the embodiment described thus far, beveller assembly 20 both cleans carpet edge 40 
using cutting edge portion 54a and cuts a buffer zone 71 at vertical element 72 using cutting edge 
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portions 54a and 54b. This is done using a single pass along carpet edge 40 by a single beveller 
assembly 20. 

At the same time that edge 40 is cleaned and buffer zone 71 is created, carpet edge 40 
may also be bevelled. This may be achieved by the bevel creating portion 54b of cutting edge 
54. As shown in Figure 3, bevel portion 54b is generally rounded to produce a radiused or 
pillow cut of carpet edge 40. Bevel portion 54b may alternatively be configured to produce a 
generally linear bevel (see Figure 3F, for example) similar to that made by prior art carpet 
bevellers. However, unlike bevellers of the prior art, the beveller of the present embodiment 
bevels, cleans, and creates a buffer zone in a single pass using a single beveller assembly. 

Alternative embodiments of the invention may include only a bevel creating portion 54b, 
without a cleaning portion 54a. 

Referring to Figure 3A, cutter 50 is shown bevelling a carpet 30' having longer carpet 
tufts 48' to remove tuft portions 68'. While the cut tuft portions 68' are similar to those shown in 
Figure 3, the remaining portions of tufts 48' are longer. In this example, clean cut portion 54a of 
cutting edge 54 is shorter than vertical tuft element 12'. Accordingly, there is limited cleaning of 
edge 40' by cutting edge portion 54a. 

Referring to Figure 3B, in an alternative embodiment of cutter 50, labelled 50', bevel 
portion 54b' includes several curves to create a different bevelling effect in carpet 30. It should 
be appreciated that the embodiments of the invention described herein are not limited to a 
particular set of cutting edges, and are generally not limited to a particular shape for bevelled 
portion 54b. Other configurations of cutting edge 54 may be used to cut bevels having curved, 
radiused, cusped or other non-linear shapes as shown in Figure 3B. Alternatively, cutting edge 
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54 may be configured to cut a bevel having a profile made up of a combination of one or more 
straight sections and curved sections, or just straight or curved sections alone. 

Further examples of possible bevels are shown in Figures 3C to 3H. As noted, changing 
the relative orientation of carpet 30 to cutter 50 can also be used to alter the location and extent 
of any bevel 70 made to carpet edge 40. 

Referring to Figure 4, carpet piece 30 is shown in perspective view to illustrate the 
removal of carpet tuft free ends 46 (as cut tufts 68). Beveller assembly 20 is represented only by 
blade axis A and a circle illustrating the direction of rotation R of cutter 50. As best seen in 
Figures 2 and 3, as carpet 30 is moved in direction D, carpet edge 40 encounters blade 52, which 
cuts tufts 68 from carpet 30. Figure 4 shows the partial bevelling of edge 40 only. As carpet 30 
is moved further in direction D, the entire length of carpet edge 40 will be bevelled. If a fully 
bevelled edge 40 is not desired, then a portion of edge 40 may be bevelled, for example as shown 
in Figure 4. 

Referring to Figures 5A, 5B and 5C, cutter 50 is shown in detail assembled within 
housing 22. Figures 5 A, 5B and 5C illustrate three discrete positions of cutter 50 as it rotates to 
bevel carpet piece 30. These positions are shown for illustration only. While operating, cutter 
50 continuously rotates at high speed and does not stop in any particular position while cutting. 

To illustrate the rotation of cutter 50, shield 42 is shown in phantom, and beveller 
bly 20 is shown in a raised position to reveal cutter 50. In operation, beveller assembly 20 
pivoted towards or fixed in a position angled forwards, table 34 to cut carpet 30, as shown in 
Figures 1, 2 and 3. 
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Referring in particular to Figure 5 A, cutter 50 is shown having a blade 52 exposed. As 
described above, blade 52 has a cutting edge 54, which includes a clean cut portion 54a, and a 
bevel cutting portion 54b. These portions of cutting edge 54 cooperate with a similarly 
configured counter knife 74. Counter knife 74 is stationary and opposed to rotatable cutter 50. 
Counter-knife 74 has a knife edge 84 which is preferably oriented generally parallel to the cutter 
axis of rotation A. When knife edge 84 is oriented generally parallel to axis A, as knife edge 84 
wears, sharpening and re-adjustment of knife edge 84 relative to cutting edge 54 may be 
somewhat easier. Alternatively, though not preferred, knife edge 84 may be skewed relative to 
axis A, and cutting edge 54 may be generally parallel to axis A. In the further alternative, knife 
edge 84 and cutting edge 54 may both be skewed or angled relative to axis A. These and other 
orientations of knife edge 84 and cutting edge 54 may be employed to cut material placed 
therebetween, as described herein. 

As shown in Figure 5A, cutting edge 54 appears skewed relative to counter-knife edge 
84. When cutting edge 54 and knife edge 84 are adjacent one another, cutting edge 54 and knife 
edge 84 form a generally closed, or acute, angle relative to one another when viewed as in Figure 
5A. As cutter 50 rotates, cutting edge 54 passes knife edge 84 in a shearing action. 
Alternatively, cutting edge 54 and knife edge 84 may be generally parallel to one another so that 
the entire length of edges 54 and 84 are opposed to one another as cutting edge 54 passes knife 
edge 84 as cutter 50 rotates. This is not a preferred orientation for edges 54 and 84. 

Referring to Figures 5A, 5B and 5C in succession, it is seen that an end 76 of the rotating 
cutting edge 54 is spaced from a corresponding end 78 of counter knife 74. As seen in Figure 
5B, cutting edge end 76 passes counter knife end 78 as cutter 50 further rotates. In Figure 5C, a 
mid-section of cutting edge 54 passes a mid-section of counter knife 74. 



21163438.8 



Agent ref.: 52498/54 

20 



As cutter 50 further rotates, the remaining end 80 of cutting edge 54 passes the remaining 
end 82 of knife edge 84. Cutting takes place at a point (shown for illustrative purposes in 
Figures 5B and 5C and labelled generally as 85) at which the cutting edge 54 is opposed to 
counter-knife edge 84. This point 85 moves from one end of knife edge 84 to the other as cutting 
edge 54 passes it. This moving point 85 traces a cutting line (shown for illustrative purposes in 
Figure 5C as a stippled line labelled as 87) which is defined by knife edge 84. Any material such 
as carpet pile placed between knife edge 84 and cutting edge 54 is cut in a shearing action along 
cutting line 87. 

As shown in Figure 3, in the present embodiment, blades 52 are angled so that carpet 
tufts 48 are cut with cutting point 85 moving in a direction away from carpet base 61. Cutting in 
this direction is intended to discourage bunching of carpet tufts 48, which may occur if carpet 
tufts 48 are cut in a downward direction starting at tuft free ends 46 and moving toward carpet 
base 61. If carpet tufts 48 are cut from free ends 46 towards base 61, then some tufts 48 may be 
crushed during bevelling and an uneven bevel may result. Nevertheless, it may be possible to 
bevel carpet 30 in this direction by altering the orientation of blades 52. 

An opening 86 is defined by knife edge 84 and portions of housing 22. The dimensions 

of opening 86 are set to limit the exposure of cutter 50 and other parts of beveller assembly 20. 

This serves to both protect cutter 50 and to reduce the chances that material not intended for 

cutter 50, such as an operator's finger, is introduced within housing 22. 

A portion of housing 22, labelled 88, may be configured to align carpet edge 40 with 
counter-knife 74 and cutting edge 54 as carpet piece 30 is moved in direction D along fence 38. 
Housing portion 88 is preferably contoured to match a profile of both knife edge 84 and cutting 
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edge 54. This arrangement permits a portion of carpet edge 40 to straddle opening 86 and be 
stabilized as it is moved past knife edge 84 and bevelled. Alternatively, housing portion 88 may 
be omitted. 

As knife edge 84 wears, it may be adjusted by a counter-knife adjuster 92. Counter-knife 
adjuster 92 may include an arrangement of one or more bolts 94 and co-operating slots 96. Slots 
96 are aligned in a direction generally tangent to the direction of rotation R of cutter 50. When 
bolts 94 are loosened, counter-knife 74 is permitted to slide in the direction of slots 96. To 
account for wearing of knife edge 84, counter-knife 74 may be slid to marginally narrow opening 
86 to account for any knife edge material worn away during operation of beveller assembly 20. 
Counter-knife 74 may also be adjusted to account for marginal wearing of cutter blades 52. If 
counter-knife 74 becomes unusable, for example due to breakage or wear, it may be conveniently 
replaced by releasing counter-knife adjuster 92, removing the old counter-knife, and attaching a 
new counter knife to beveller assembly 20. Counter-knife 74 may also be removed for 
sharpening and then replaced. In the preferred embodiment, counter-knife 74 may be reground 
by approximately 0.1mm along knife edge 84. Similarly, cutting edges 54 may be sharpened by 
regrinding of approximately 0.1mm, and preferably by less than 0.1mm. 

A preferred material for cutter 50 is 1.3243 (S705, Bohler) HS6-5-2-5 grade steel having 
ahardness of 63-65 HRC. A preferred material for counter-knife 74 is 1.3343 (S600, Bohler), 
HS6-5-2 grade steel having a hardness of 60-62 HRC. A difference of about 3 HRC between the 
cutter 50 and counter-knife 74 permits the counter-knife 74 to wear before the cutter 50 does. 
This difference is not essential. 
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Referring to Figure 6, an isolated bottom view of cutter 50 is shown. This figure further 
illustrates that a leading first end 76 of cutting edge 54 is followed by a trailing second end 80 of 
cutting edge 54, as cutter 50 rotates in direction R. 

Referring to Figure 7, cutter 50 and a portion of counter-knife 74 are shown in isolated 
cross-section view to illustrate the present embodiment of the invention. Cutting blade 52 
(which defines the shape of cutting edge 54) and counter-knife 74 (which defines the shape of 
knife edge 84) share a similar profile when viewed in cross-section. Accordingly, as cutter 50 
rotates, cutting edge 54 traces a body of revolution, a side of which is generally equidistant knife 
edge 84. 

It should be noted that the profiles of the cross-sections of blade 52 and counter-knife 74 
shown in Figure 7 are approximately equidistant from one another. However, the corresponding 
two edges (54 and 84) are not equidistant when viewed from a direction orthogonal to Figure 7, 
as shown in Figure 5A. For example, in Figure 5A, cutter 50 and counter-knife 74 are shown in 
a view that is orthogonal to the cross-section of Figure 7. In this view, cutting edge 54 and knife 
edge 84 have the appearance of being skewed relative to one another. This skewed and spaced 
relationship means that cutting edge 54 is rotated past knife edge 84 in succession along the edge 
of the cut. This reduces the energy needed for the cut. Edges 54 and 84 act together to shear 
material placed therebetween. 

Conceptually, cutting edge 54 and knife edge 84 may be viewed as lying along the sides 
of inner and outer concentric cylinders having irregular, but complimentary sides. The 
conceptual inner cylinder has cutting edge 54 extending about an outer side thereof, and the 
conceptual outer cylinder has knife edge 84 extending along an inner side thereof. The inner 
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cylinder is permitted to rotate freely due to the complimentary configuration of the outer 
cylinder, even though the cylinders have irregular sides. The earlier described "skewing" of the 
knife blade can be conceived as the knife blade sitting on the surface of the inner-concentric 
cylinder, as, for example, in a helix, but any configuration along the surface of an imaginary 
cylinder could work. Furthermore, points along the edge of the knife blade may be differentially 
radially spaced from the axis of rotation A. This is a conceptual example only. Neither cutting 
edge 54 nor knife edge 84 are defined by actual cylinders. They could also be thought of as 
simply "bodies of rotation". 

Referring again to Figure 7, the cross-sectional profiles of cutting blade 52 and counter- 
knife 74 are substantially the same distance apart at the cutting point 85 (i.e., the effective 
intersection of cutting edge 54 and knife edge 84, described above). Cutting point 85 moves 
from one end 78 of counter-knife 74 to the other end 82, as cutting edge 54 is rotated past knife 
edge 84. The uniform spacing of cutting edge 54 and knife edge 84 at cutting point 85 helps to 
create a uniformly cut bevel in carpet 30. If cutting edge 54 and knife edge 84 are too far apart 
then material placed therebetween might not shear, and instead might become lodged between 
the two edges 54 and 84. If cutting edge 54 and knife edge 84 are not uniformly spaced as 
cutting point 85 moves along cutting line 87, then a bevel of varying quality may result. Cutting 
edge 54 and knife edge 84 are preferably spaced at cutting point 85 by an minimal distance. For 
example, cutting edge 54 and knife edge 84 may be spaced by one tenth of the diameter of a 
carpet tuft 48. The cutting edge 54 and knife edge 84 may be so close to one another that they 
are touching but with essentially no pressure exerted therebetween. Other spacings may be 
employed depending on the sharpness of the respective edges 54 and 84. In the preferred 



21163438.8 



24 Agent ref.: 52498/54 

embodiment, wearing of knife edge 84 by one or two hundredths of a millimetre will generally 
have a limited negative effect on cutting. 

When blades 52 and counter-knife 74 are configured to have non-linear profiles, cutter 
50 is aligned along three dimensions in relation to counter-knife 74. In a first dimension, blade 
52 is aligned axially with counter-knife 74 relative to axis of rotation A. This permits the 
contours of the respective profiles of blade 52 and counter-knife 74 to be radially opposed to one 
another. In a second dimension, blade 52 is uniformly spaced radially from counter-knife 74 
relative to axis of rotation A (as described above). Finally, in a third dimension, cutter 50 is 
oriented so that knife edge 84 is positioned on a tangent to the arc defined by cutting edge 54 
when it rotates. Put another way, blade 52 and counter-knife 74 are precisely oriented in the 
axial, radial and the tangential dimensions. In the case of Figure 7, the tangential dimension is 
normal to the plane of the page. In contrast, prior art bevellers typically have linear cutting 
edges and therefore tend to be aligned with a corresponding counter knife radially and 
tangentially only. In the prior art, the cutting blade and counter-knife of known straight-edge 
bevellers may be moved up and down axially a small distance without significantly affecting the 
linear bevel cut. 

When counter-knife 74 is adjusted or sharpened (or if cutter 50 is adjusted or sharpened), 
careful adjustment of counter-knife 74 and cutter 50 should preferably be made to ensure proper 
relative alignment in three dimensions, as described above. 

Since counter-knife edge 84 has a similar profile to cutting edge 54, knife edge 84 also 
has in this embodiment at least the following portions: a clean cut portion 84a, and a bevel 
cutting portion 84b. This complementary configuration of cutter 50 and counter-knife 74 permits 
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beveller assembly 20 to make both multiple types of cuts in one pass of beveller assembly 20 
along carpet edge 40, and permits beveller assembly 20 to create bevels having a non-linear 
profile. 

In operation, multiple cuts are made concurrently by beveller assembly 20 in a single 
pass, as follows. Co-operating portions 54a and 84a of opposed edges 54 and 84 clean edge 40 
of carpet 30. At substantially the same time, a buffer zone 71 is created by co-operating edge 
portions 54a and 54b, and 84a and 84b. Similarly, a bevel is cut by co-operating edge portions 
54b and 84b. These three portions of carpet piece 30, the edge, the buffer zone, and the bevel, 
are effectively cut at the same time due to the high rate of rotation of the cutter 50 relative to 
counter-knife 74 (each portion is actually cut sequentially, a fraction of a second apart). 

In other embodiments of the invention, the dimensions and configuration of the 
respective portions 54a and 84a, and 54b and 84b may be varied to create cuts and bevels of 
different shapes, examples of which are illustrated in Figures 3A to 3H. Corresponding portions 
54a and 54b, and portions 84a and 84b have similar and uniformly spaced cross-sectional 
profiles to enable generally uniform bevelling of carpet piece 30. Note, for example in Figure 
3C, that at least bevel cutting portion 54b may extend beyond the surface of a notional cylinder 
generally defined by the rotating peripheral edges of cutter 50. 

In the embodiments described, there are portions of cutting edge 54 and knife edge 84 
which are not used to cut carpet. In particular, cutting edge portion 54c (best seen in Figures 5A 
and 7) and knife edge portion 84c (best seen in Figure 7) permit cut tuft ends 68, and other 
material, to be directed away from the cutting area, but these portions do not necessarily cut 
carpet 30. In other embodiments, these edge portions 54c and 84c may be configured and used 
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to bevel carpets either in conjunction with the other portions of the cutting edge 54 and knife 
edge 84, or alone. 

Beveller assembly 20 may be used to bevel most types of carpet, including commercially 
available carpet pieces. However, the extent to which a carpet piece may be bevelled often 
depends on the depth of the carpet pile. A deeper pile provides more carpet material to be cut. 
For example, carpets having one-quarter inch, half inch or one inch piles may be bevelled. As 
will be well known by one skilled in the art, the physical characteristics of some types of carpet 
may make them difficult to bevel. For example, if the tufts of a carpet do not have sufficient 
density and/or stiffness, then the tufts may become misaligned after cutting, distorting the 
bevelled edge of the carpet. Nevertheless, many carpet types, even those having less than ideal 
characteristics, may be bevelled, at least to some extent. 

Numerous modifications, variations, and adaptations may be made to the particular 
embodiments of the invention described above without departing from the scope of the 
invention, which is defined in the following claims. 

CLAIMS 

What is claimed is: 

1 . A beveller for a carpet, the beveller comprising: 

a rotatable blade for cutting material, the blade being mounted about an axis of rotation 

and having an edge which is non-linear radially; 
a counter-knife having an edge mounted adjacent to the blade; and 
wherein the counter-knife edge generally conforms to a profile of the blade edge to 

permit the blade edge to pass adjacent the counter-knife edge, as the blade rotates, 
to shear material placed between the blade edge and the counter-knife edge. 
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